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What is claimed is: 

1 . Y n image display device including a panel having 
a first electrode which extends in a first direction to 
write ima4e data and a second electrode which extends in 
a second direction to select a display line, wherein a field 
period is diVided into a plurality of sub-field periods 
that each haVie a predetermined luminance weight, and a 
gray-scale ima\ge for the field period is displayed by (a) 
writing sub-fiteld image data of each sub-field period 
obtained by dividing input image data of the field period 
into the plurality of sub-field periods, into the panel 
through the firsti electrode and the second electrode, and 
(b) sustaining anUllumination state of ON or OFF in each 
cell for each sub-fiield period using luminance equivalent 
to a luminance weigVit of each sub-field period, based on 
the written sub-fiel^ image data, the image display device 
comprising 

an image changinVj unit for changing a part of 
sub-field image data ofi a predetermined sub-field period, 
so that a total number of charges and discharges performed 
on the first electrode ^hen writing the sub-field image 
data becomes smaller 
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2. An image display device including a panel having 
a first electrode which extends in a first direction to 
write image data and a second electrode which extends in 
a second direction to select a display line, wherein a field 
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5 per\iod is divided into a plurality of sub-field periods 

6 that\each have a predetermined luminance weight, and a 

7 gray-s'cale image for the field period is displayed by (a) 

8 writing\sub-f ield image data of each sub-field period 

9 obtained £\y dividing input image data of the field period 

10 into the plurality of sub-field periods, into the panel 

11 through the ryirst electrode and the second electrode, and 

12 (b) sustainingVan illumination state of ON or OFF in each 

13 cell for each sub-field period using luminance equivalent 
1^4 to a luminance weYght of each sub-field period, based on 
W the written sub-fie\d image data, the image display device 
1# comprising 

ljj an image changing\mit for changing a part of sub-field 

18j image data of a predetermined sub-field period, so that 

lg| a total amount of power supplied through the first electrode 
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2fij when writing the sub-f ield\ image data becomes smaller 



T 3. An image display deviae including a panel having 

2 a first electrode which extend^in a first direction to 

3 write image data and a second electrode which extends in 

4 a second direction to select a display line, wherein a field 

5 period is divided into a plurality^f sub-field periods 

6 that each have a predetermined luminance weight, and a 

7 gray-scale image for the field period is displayed by (a) 

8 writing sub-field image data of each subrf ield period 

9 obtained by dividing input image data of tire field period 
10 into the plurality of sub-field periods, into the panel 
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11 through the first electrode and the second electrode, and 

12 (b) sustaining an illumination state of ON or OFF in each 

13 cell for each sub-field period using luminance equivalent 

14 to a luminance weight of each sub-field period, based on 

15 the writtexj sub-field image data, the image display device 

16 comprising 

17 an image\ changing unit for changing a part of 

18 sub-field imageVdata of a predetermined sub-field period, 

19 so that adj acent\cells in the first direction, which 

20 correspond to the part of the sub-field image data, are 
2y§ uniformly one of ON ^nd OFF in the predetermined sub-field 
2J5; period. 
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4. An image display ^device including a panel having 
a first electrode which expends in a first direction to 
write image data and a seconds, electrode which extends in 
a second direction to select a display line, wherein a field 
period is divided into a plurality of sub-field periods 
that each have a predetermined luhiinance weight, and a 
gray-scale image for the field perio«d is displayed by (a) 
writing sub-field image data of each\sub-f ield period 
obtained by dividing input image data o^f the field period 
into the plurality of sub-field periods), into the panel 
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through the first electrode and the secondXelectrode, and 
(b) sustaining an illumination state of ON o^r OFF in each 
cell for each sub-field period using luminance equivalent 
to a luminance weight of each sub-field period,, based on 
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15 the ^ritten sub-field image data, the image display device 

16 comprising 

17 ar\ image changing unit for changing, when a part of 

18 sub-fielaL image data of a predetermined sub-field period 

19 has a highe\ spatial frequency than a predetermined value, 

20 the part of u^he sub-field image data so as to decrease the 

21 spatial frequency, while keeping average luminance of the 

22 part of the sub-iTield image data in the entire field period, 

23 within a certain range 



yD 5, An image display device including a panel having 

^ a first electrode whim extends in a first direction to 

j& write image data and a second electrode which extends in 

5b a second direction to selec\^a display line, wherein a field 

4k period is divided into a plurality of sub-field periods 

M that each have a predetermine^ luminance weight, and a 

!?f gray-scale image for the field j^riod is displayed by (a) 

& writing sub-field image data of fsach sub-field period 

9 obtained by dividing input image data of the field period 

10 into the plurality of sub-field peroLods, into the panel 



11 through the first electrode and the second electrode, and 

12 (b) sustaining an illumination state \f ON or OFF in each 

13 cell for each sub-field period using luminance equivalent 

14 to a luminance weight of each sub-f ield\>eriod, based on 

15 the written sub-field image data, the image^ display device 

16 comprising 

17 an image changing unit for changing, wHs^n a part of 
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18 \ sub-field image data of a predetermined sub-field period 

19 Hsas a higher spatial frequency than a predetermined value, 

20 thk part of the sub-field image data so that 

21 \(a) cells corresponding to pixels which form the part 

22 of theV sub-field image data are uniformly OFF in the 

23 predetermined sub-field period, and uniformly one of ON 

24 and OFF irka sub-field period having a smaller luminance 

25 weight thanVhe predetermined sub-field period, if a 

26 luminance weight of the predetermined sub-field period is 

27 not the smallest! luminance weight of the plurality of 
2f| sub-field periods^ and 

25; (b) the cells Corresponding to the pixels which form 

the part of the sub-faSeld image data are uniformly one of 

3;Jj ON and OFF in the predetermined sub-field period, if the 

32, luminance weight of the predetermined sub-field period is 

3^ the smallest luminance weight. 

& 6. The image display device of Claim 5, 

2 wherein when at least three adjacent cells in the first 

3 direction which correspond to the pikels that form the part 

4 of the sub-field image data of the predetermined sub-field 

5 period are inverted from each other, cNid if the luminance 

6 weight of the predetermined sub-field Veriod is not the 

7 smallest luminance weight, the image changsing unit changes 

8 the part of the sub-field image data so t\at the cells 

9 corresponding to the pixels which form the Vrt of the 
10 sub-field image data are uniformly OFF in the predetermined 
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11 subAfield period, and uniformly ON in the sub-field period 

12 having, the smaller luminance weight. 

1 7. Tke image display device of Claim 5, 

2 whereiV if the luminance weight of the predetermined 

3 sub-field period is the smallest luminance weight, the 

4 image changingVnit uses an auxiliary sub-field period 

5 whose luminance height is substantially one-half of the 

6 smallest luminance Wight, and changes the sub-field image 

7 data so that cells corresponding to all pixels which form 
y§ the sub-field image datsa are uniformly OFF in the 

]| predetermined sub-field period, and uniformly ON in the 

iM auxiliary sub-field periodV 

si \ 

% 8. The image display deviW of Claim 5, 

% wherein when at least three\ adjacent cells in the 

|f first direction that correspond to\the pixels which form 

14= the part of the sub-field image data Osf the predetermined 

5 sub-field period are inverted from eacn\pther, and if the 

6 luminance weight of the predetermined sub\field period is 

7 the smallest luminance weight, the image changing unit 

8 changes the part of the sub-field image data\so that the 

9 cells corresponding to the pixels which form the part of 

10 the sub-field image data are uniformly OFF in t^he 

11 predetermined sub-field period. \ 

1 9. The image display device of Claim 5, \ 
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wherein when at least three adjacent cells in the 
fir^t direction that correspond to the pixels which form 
the part of the sub-field image data of the predetermined 
sub-field period are inverted from each other, and if the 
luminanoe weight of the predetermined sub-field period is 
the smallest luminance weight, the image changing unit 
changes the\part of the sub-field image data so that the 
cells corresponding to the pixels which form the part of 
the sub-field Vmage data are uniformly ON in the 
predetermined s\b-field period. 

10. The image display, device of Claim 5, 
wherein when thk part of the sub-field image data of 
the predetermined sub-Vield period has the higher spatial 
frequency than the predetermined value only in the first 
direction, the image changing unit determines whether to 
change the part of the sub-Vield image data, depending on 
a proportion of a number of pixels which form the part of 
the sub-field image data to a Dptal number of pixels which 
form the sub-field image data 



11. The image display device\of Claim 10, 
wherein the image changing uniV does not change the 
part of the sub-field image data, wlren the cells 
corresponding to the pixels which form the part of the 
sub-field image data are not inverted frpm each other in 
the second direction. 
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\ 12. The image display device of Claim 10, 

\wherein the image changing unit does not change the 
part o\ the sub-field image data, when the part of the 
sub-fiel\si image data has the higher spatial frequency only 
in the second direction. 

13. An image display device including a panel having 
a first electrode which extends in a first direction to 
write image dataVnd a second electrode which extends in 
a second direction to select a display line, wherein a field 
period is divided iivto a plurality of sub-field periods 
that each have a predetermined luminance weight, and a 
gray-scale image for the\field period is displayed by (a) 
writing sub-field image data of each sub-field period 
obtained by dividing input dSnage data of the field period 
into the plurality of sub-fikld periods, into the panel 
through the first electrode anAthe second electrode, and 
(b) sustaining an illumination s\ate of ON or OFF in each, 
cell for each sub-field period usirm luminance equivalent 
to a luminance weight of each sub-rSLeld period, based on 
the written sub-field image data, theVmage display device 
comprising \ 

an image changing unit for changing, when a part of 
sub-field image data of a predetermined s\b-field period 
which is no smaller than one-half of the sub-field image 
data has a higher spatial frequency than a predetermined 
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value, the sub-field image data so that cells corresponding 
to alJ\ pixels of the sub-field image data are uniformly 
ON in tKe predetermined sub-field period, while keeping 
average luminance of the sub-field image data in the 
predetermined sub-field period, within a certain range. 



^age display device of^ 



14. The 
3, 4, 5, a -nd— 1~3{ , 

wherein the ikage changing unit changes the part of 
the sub-field image o^ta or the sub-field image data, only 
when the predetermined sub-field period has a smaller 
luminance weight than ay predetermined value. 

15. The image displayVievice o f^ enc-o f CI a - i - mo 1 , — 2? 

% 4-7 5, Q R-d — 3r3', 

3= wherein the image changing unit changes the part of 

W the sub-field image data or the s\ib-field image data, only 

when an amount of power required\to drive the first 
6 electrode is greater than a predetermined value. 



1 16. An image display device including a panel having 

2 a first electrode which extends in a f\rst direction to 

3 write image data and a second electrode v^iich extends in 

4 a second direction to select a display line, herein a field 

5 period is divided into a plurality of sub-f\eld periods 

6 that each have a predetermined luminance weight, and a 

7 gray-scale image for the field period is displayed by (a) 



44 



8 \ writing sub-field image data of each sub-field period 

9 Obtained by dividing input image data of the field period 

10 irvto the plurality of sub-field periods, into the panel 

11 through the first electrode and the second electrode, and 

12 (b) sustaining an illumination state of ON or OFF in each 

13 cell fosr each sub-field period using luminance equivalent 

14 to a luminance weight of each sub-field period, based on 

15 the written sub-field image data, the image display device 

16 comprising 

17 image data storing means for storing sub-field image 
£§ data of each sub-field period; 

1|9 pattern detecting means for reading sub-field image 

|jj§ data of a predetermined sub-field period from the image 

5fi data storing means, \and detecting whether a part of the 

22 z read sub-field image d)ata has a specific pattern that causes 

2|3 a substantial increase\in power consumption when writing 

M the sub-field image datk; and 

26 image changing means, for, when the part of the 

26 sub-field image data havirrg the specific pattern is 

27 detected by the pattern detecting means, 

28 (a) reading the sub-fielSd image data of the 

29 predetermined sub-field period irom the image data storing 

30 means, changing the part of the\sub-f ield image data so 

31 that cells corresponding to pixelsv which form the part of 

32 the sub-field image data are unifoVmly OFF in the 

33 predetermined sub-field period, and^storing the changed 

34 sub-field image data back into the image data storing means , 
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35 anii 

36 \ (b) reading sub-field image data of a sub-field period 
.37 whose Nluminance weight is smaller than the predetermined 

38 sub-fielxl period from the image data storing means, 

39 changing V corresponding part of the read sub-field image 

40 data so thart the cells corresponding to the pixels which 

41 form the corresponding part of the sub-field image data 

42 are uniformlyXDN in the sub-field period, and storing the 

43 changed sub-field image data back into the image data 

44 storing means, \ 

|: 17. An image daSsplay device including a panel having 

W\ a first electrode which extends in a first direction to 

5j write image data and aVsecond electrode which extends in 
a second direction to select a display line, wherein a field 

(f* period is divided into a\plurality of sub-field periods 

&l that each have a predetermined luminance weight, and a 

^ gray-scale image for the fie\d period is displayed by (a) 

8 writing sub-field image data\of each sub-field period 

9 obtained by dividing input imagfe data of the field period 

10 into the plurality of sub-field periods , into the panel 

11 through the first electrode and thht second electrode, and 

12 (b) sustaining an illumination states of ON or OFF in each 

13 cell for each sub-field period using ruminance equivalent 

14 to a luminance weight of each sub-field, period, based on 

15 the written sub-field image data, the imagse display device 

16 comprising: \ 
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17 \ image data storing means for storing sub-field image 

18 datayof each sub-field period; 

19 .oattern detecting means for reading sub-field image 

20 data of\a predetermined sub-field period from the image 

21 dada storing means, and detecting whether a part of the 

22 read sub-f iVld image data has a specific pattern that causes 

23 a substantial increase in power consumption when writing 

24 the sub-field Vmage data; 

25 comparing means for comparing, when the part of the 

26 sub-field image d<ata having the specific pattern is 

2§ detected by the pattern detecting means, a number of pixels 

m \ 

2fi which form the part is>f the sub-field image data with a 

\ 

2j*= predetermined number; \ 

aBft image changing meank for (a) reading, when the number 

Jft of pixels is no smaller thaNn the predetermined number, the 

Sk sub-field image data of the predetermined sub-field period 

afg from the image data storing means, (b) changing the read 

3l# sub-field image data so that cells corresponding to all 



35 pixels of the sub-field image data are uniformly ON in the 

36 predetermined sub-field period, \and (c) storing the 

37 changed sub-field image data bacft into the image data 

38 storing means; and \ 

39 luminance controlling means forV:hanging a luminance 

40 weight of the predetermined sub-field period, so that 

41 average luminance of the sub-field image data in the 

42 predetermined sub-field period is kept within a certain 

43 range . \ 
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18\. A computer program for processing image data of 
a field period, wherein the field period is divided into 
a plurality^ of sub-field periods that each have a 
predetermined luminance weight, and a gray-scale image for 
the field period is displayed by (a) writing sub-field image 
data of each subv-field period obtained by dividing input 
image data of th A field period into the plurality of 
sub-field periods, Nand (b) sustaining an illumination 
state of ON or OFF in eVch cell in a panel for each sub-field 
period based on the written sub-field image data, the 
computer program comprising 

an image changing srsep for 

changing a part of sub- field image data of a 
predetermined sub-field period which has a specific 
pattern that causes a substarrtial increase in power 
consumption when writing the suor-field data, so that cells 
corresponding to pixels which fornVthe part of the sub-field 
image data are uniformly OFF in tiie predetermined sub- 
field period, and \ 

changing a corresponding part of Nsub-field image data 
of a sub-field period having a smalleV luminance weight 
than the predetermined sub-field periodA so that the cells 
corresponding to the pixels which form the corresponding 
part of the sub-field image data are uniformly ON in the 
sub-field period. \ 
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1 i^v A computer program for processing image data of 

2 a field period, wherein the field period is divided into 

3 a plurality of sub-field periods that each have a 

4 predetermined luminance weight, and a gray-scale image for 

5 the field periVl is displayed by (a) writing sub-field image 

6 data of each suV-field period obtained by dividing input 

7 image data of the* field period into the plurality of 

8 sub-field periodsAand (b) sustaining an illumination 

9 state of ON or OFF in §ach cell in a panel for each sub-field 

1 « period based on the written sub-field image data, the 

ljh computer program comprising 

S] \ 
1% an image changing st\p for changing sub-field image 

l|n data of a predetermined subV-field period which has a 

14Q specific pattern that causes\a substantial increase in 

1^ power consumption when writing \he sub-field data, so that 

1 % cells corresponding to pixels which form the sub-field 

17^ image data are uniformly ON in the predetermined sub-field 

ISM period, while keeping average luminance of the sub-field 

19 data in the predetermined sub-field period within a certain 

20 range . \ 
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